OBJECTIVE {#sec0001}
=========

Social connectedness refers to structural, functional, and qualitative aspects of relationships that social scientists regard as essential to a healthy life.[@bib0001] Structural connectedness includes characteristics of social ties and networks that when insufficient may cause social isolation. Functional connectedness includes aspects of relationships that provide support, such as emotional or instrumental support, as well as subjective feelings of loneliness or that one does not belong. Qualitative aspects of connectedness include relationship quality or marital discord. Disruptions in social connections are common in older age. From 20 to over 40% of adults ages 60 years or older report frequent or intense loneliness,[@bib0002] and older adults who are socially disconnected carry increased risk for reduced quality of life,[@bib0003] phsyical illness,[@bib0004] ^,^ [@bib0005] and death.[@bib0002] ^,^ [@bib0006] ^,^ [@bib0007] Mortality risk related to social disconnection is at least as large as that arising from obesity, physical inactivity, alcohol misuse, and smoking.[@bib0008]

Loneliness is also associated with dementia, anxiety, and depression,[@bib0003] ^,^ [@bib0009] and with suicidal behavior both on theoretical[@bib0010] and empirical bases.[@bib0011] Case control studies have found significant relationships between suicide and indicators of social disconnection including family discord,[@bib0012] ^,^ [@bib0013] insufficient social supports,[@bib0014] and disengagement from social activities in the second half of life.[@bib0014] ^,^ [@bib0015] As the population of older adults grows, so too will the number living in isolation, experiencing loneliness, and dying by suicide. The demography of aging combined with the prevalence and negative outcomes associated with social disconnectedness in older people make it a pressing public health concern.[@bib0002] ^,^ [@bib0016] ^,^ [@bib0017]

Social connectedness is increasingly recognized as a potential means to achieve better health outcomes at lower cost.[@bib0001] ^,^ [@bib0018] Older adults, including those at risk for suicide, often visit their primary care providers. However, healthcare settings lack capacity to assess and treat social disconnectedness. Nonmedical aging services providers, while well-equipped to address social determinants of health, are rarely well integrated partners in healthcare delivery.

The U.S. Aging Services Network (ASN) is a national network of community-based social service agencies overseen by the Administration on Aging established by the Older Americans Act in 1965 to ensure that adults 60 years or older have the services necessary to maintain independence. It comprises 56 State Agencies on Aging, 622 Area Agencies on Aging, and more than 260 Title VI Native American aging programs delivering services to millions of U.S. older adults.[@bib0019] Peer companionship is a service regularly offered by ASN agencies to provide supportive relationships for their socially isolated clients. Other peer-based interventions provided outside the ASN include befriending and peer mentoring, which can vary considerably in their objectives, mode of delivery, and services provided.[@bib0020] ^,^ [@bib0021] How "peer" is defined also varies across programs and studies.

A meta-analysis of randomized controlled trials that examined effectiveness of peer companion or befriending interventions on depressive symptoms in a variety of groups across the adult age range found modest but significant reductions relative to comparator conditions.[@bib0021] A second more recent meta-analysis, however, found no specific benefit of peer companion interventions on depression or loneliness, concluding that current evidence does not allow for firm conclusions on their use.[@bib0020] No studies have focused on suicide-related outcomes. Neither have studies to date specifically examined peer companionship administered to primary care patients by ASN agencies, which arguably offer the greatest scalability and potential impact.

Our premises are that ASN agencies represent an untapped resource for the detection and management of social disconnectedness, and that given the close associations between social connections and both physical and mental health, ASN-based peer companion interventions should be assessed for their impact on older adult health and suicide prevention. With this study we sought to test the hypothesis that a peer-companion intervention offered by, and typical of, ASN agency programming called The Senior Connection (TSC) would result in greater improvement in outcomes associated with risk for suicide in later life for older adults reporting loneliness or feeling like a burden -- suicidal ideation, perceived burden and low belonging (forms of social disconnection posited to increase risk for suicide by the Interpersonal Theory of Suicide[@bib0010]), and symptoms of anxiety, and depression -- than in a comparison group of older adults who received no peer-companion intervention. Second, we sought to lay a foundation for subsequent studies of integrated care management that links primary care with ASN agencies by testing the TSC intervention with socially disconnected older adults from primary care practices.

METHODS {#sec0002}
=======

Study Design {#sec0003}
------------

Details of the TSC trial protocol have been published elsewhere.[@bib0022] The study was a nonblinded, parallel-group, randomized controlled trial conducted with community-dwelling older adults in Western New York State. Subjects were recruited from primary care practices. The experimental intervention (TSC) was administered and delivered by the region\'s largest non-medical aging services provider, Lifespan.[@bib0023]

Setting and Participants {#sec0004}
------------------------

Information letters to primary care practice patients introduced the study as "trying to understand the effect of social connections on health in later life (and) seeking adult volunteers who experience feelings of loneliness or of feeling like a burden on others." Interested individuals completed preliminary phone screens that yielded 427 in-person baseline interviews to assess eligibility. Inclusion criteria were age 60 years or older, English speaking, residing in the community (residents of long-term care facilities were not eligible), able to provide informed consent, and endorsing loneliness ("I feel lonely") or perceived burdensomeness ("I feel like a burden on others") in the previous 2 weeks. Exclusion criteria were cognitive impairment (Mini-Cog[@bib0024] score of ≤3) and alcohol abuse (AUDIT-C[@bib0025] score of ≥5). To increase the relevance of the study to community-based primary care, symptoms of depression, anxiety, and suicidal ideation without imminent risk were neither inclusion nor exclusion criteria.

Randomization and Masking {#sec0005}
-------------------------

Prior to randomization an in-home assessment, routine for Lifespan, was conducted to ensure that subjects' safety needs were being met and, if assigned to TSC, that it was safe for volunteers to enter the home. Subjects were then randomized to receive TSC or care-as-usual (CAU). Randomization was stratified by gender based on the urn randomization model[@bib0026] using a sequence generated by the chief biostatistician (XT). The research assessor informed subjects of their group assignment following confirmation of eligibility by random selection of a sealed envelope indicating TSC or CAU. Neither research assessors nor subjects were masked to group assignment.

Procedures {#sec0006}
----------

Patients were recruited from primary care clinics from March 2011 to September 2015. Three hundred and sixty-nine subjects were randomized (38 met exclusion criteria, 1 was unable to be contacted, and 19 declined to participate) and constitute our sample for analysis ([Fig. 1](#fig0001){ref-type="fig"} ). Peer relationships take several months to establish as they require screening, recruitment and training of a suitably matched volunteer, and time for the matched pair to settle on their preferred pattern of interactions. Original plans were for outcome assessments at 12 and 24 months. However, the pace of recruitment was slowed by demands on our ASN partner agency to identify the volunteers needed. Consequently, there were very less with 24-month data to allow meaningful analysis and, when support for the study ended, our pool of subjects enrolled with enough time to provide 12-month outcomes data was reduced to 313, of which 255 randomized subjects provided 12-month assessments (TSC = 124 and CAU = 131). All reasons for missing data on outcomes at 12-months, including attrition and administrative censoring (due to study closing prior to 12 months of participation), were accounted for as explained further below using weighted generalized estimating equations (WGEE) that included all 369 randomized subjects in the analytic model to create weightings.FIGURE 1Consort flow diagram.FIGURE 1

The University of Rochester Research Subjects Review Board approved all procedures and subjects provided written informed consent.

Intervention -- TSC {#sec0007}
-------------------

TSC is a standardized version of a volunteer-based peer companionship program delivered by Lifespan, the largest ASN agency in the Monroe County, NY region[@bib0023] designed to address the companionship needs of older adults who report loneliness or feeling like a burden on others, without a requirement of homebound status.

Each subject assigned to TSC was matched with a "peer companion" recruited by Lifespan through its affiliated Retired and Senior Volunteers Program (RSVP).[@bib0027] Funded by the Corporation for National and Community Service, RSVP matches adults 55 years or older across the United States with volunteer opportunities. For TSC the volunteer companions received manualized training that addressed the program\'s mission, objectives, and policies and procedures, and instructed volunteers in techniques for connecting with a diverse population of older adults (e.g., active listening skills, accommodations for sensory deficits).

Peer companions were assigned to TSC subjects based on Lifespan\'s standard practices, which consider geographical proximity, shared interests, and preferences when possible to accommodate. Peer companions were instructed to provide friendly visiting rather than instrumental support such as house chores that had no interpersonal component. Contacts were prescribed four times per month, to include at least two in-person visits; the other contacts could be phone calls. Electronic communications (email, texting) were allowed but not regarded as meeting the expectations for contact.

Comparison Condition -- CAU {#sec0008}
---------------------------

The comparison CAU condition entailed no engagement with Lifespan or its peer companionship program during the follow-up period. Medical or psychiatric interventions were not restricted; neither were other informal social support or social services interventions.

Baseline and Follow-up Assessments {#sec0009}
----------------------------------

Subjects in both conditions were assessed at baseline in their homes. Follow-up assessments were conducted by telephone 3 and 6 months after randomization and by a final in-person interview at 12 months.

Outcomes {#sec0010}
--------

The primary outcome was severity of suicidal ideation as measured by a continuous total score on the Geriatric Suicide Ideation Scale (GSIS).[@bib0028] We had four secondary outcomes: depressive symptoms (Patient Health Questionnaire-9 item, total score; PHQ-9),[@bib0029] anxiety symptoms (Generalized Anxiety Disorder-7 item, total score; GAD-7),[@bib0030] and feelings of belonging and burdensomeness (score of subscales of the Interpersonal Needs Questionnaire: INQ-Belong, which includes loneliness, and INQ-Burden).[@bib0031]

Covariates were the number of instrumental activities of daily living for which assistance was required (Instrumental Activities of Daily Living scale; IADL),[@bib0032] lifetime history of a suicide attempt (Paykel Suicide Scale; PSS)[@bib0033] and severity of feeling like a burden at baseline (INQ-Burden) as these were imbalanced across the groups at baseline and are strong predictors of our outcomes. Age was also a covariate.

Power Analysis {#sec0011}
--------------

We conducted an a priori power analysis to determine the minimum effect size we could detect in our statistical model given our planned sample size of 400 with 20% attrition. We estimated detectable effect sizes with which to achieve 80% power based on a two-sided type I alpha = 0.05 under three scenarios regarding magnitudes of within-subject correlations. Depending on real within-subject correlations in the outcome, the detectable effect size varied from 0.151 to 0.206 for 1-year, all within the range of small effect size for testing hypotheses.

Statistical Analysis {#sec0012}
--------------------

Of 369 older adults randomized to either TSC (n = 190) or CAU (n = 179), 255 had complete assessments at 12 months. As depicted in [Figure 1](#fig0001){ref-type="fig"}, the remainder did not provide data at 12 months either because they were lost to follow-up (n = 34 in TSC and n = 22 in CAU) due to death, illness, or study withdrawal for other reasons; or because the study ended before they completed 12 months (administrative censoring) in either TAU (n = 32) or CAU (n = 26). Because these censored subjects were initially randomized, we included them in the intent-to-treat analysis.

In order to account for all sources of missing data (attrition and censoring) and the longitudinal design, we used WGEE as our analytic approach.[@bib0034] WGEE provides valid inference (i.e., unbiased estimates for the intervention effect) in the presence of missing data by weighting observations based on inverse probability of retention, extending the generalized estimating equations (GEE) from valid inference only under missing completely at random to missing at random (MAR). Weights for use in WGEE models were based on the randomized sample of 369 subjects to ensure valid intent-to-treat models for the 255 subjects with complete12-month outcomes. Statistical models for the outcomes included baseline covariates, time, condition, and time by condition interaction. We first compared the intervention groups of the initial randomized sample of 369 (TSC = 190 and CAU = 179) and variables that differentiated the groups at baseline were included as covariates in all subsequent analyses. Although we are interested in change between baseline and 12-month follow-up, we included the baseline, 3-, and 6-month values of the response along with the covariates and predictors when modeling the weights of WGEE for the outcome at 12 months in order to ensure valid statistical inference in the presence of administrative censoring. While the number of subjects who were not able to provide 12-month outcomes was substantial, the majority of this missing data is due to administrative censoring and not drop-out/attrition. With all 369 subjects in the models for missing data we could account for administrative censoring and complete valid intent-to-treat analyses using all subjects who were randomized.

For each outcome we also ran a model that included sex and the three-way interaction of sex by time by condition to examine whether the intervention was differentially effective for men and women.

Missing data for individual items on the outcome measures and covariates were minimized by use of trained interviewers, interim telephone contacts to sustain engagement, and oral administration of measures. Individual items were missing in three subjects and we used mean imputation for total scores in these instances.

RESULTS {#sec0013}
=======

Baseline characteristics are presented in [Tables 1](#tbl0001){ref-type="table"} and [2](#tbl0002){ref-type="table"} . The sample was 45% male and the mean age was 71 (range 60--97 years). The majority of the sample was non-Hispanic and white. Approximately a third was married and half lived alone. Subjects had an average of 15 years of education. Over one-third reported that their monthly income was less than US \$1,750 per month, or 133% of the U.S. Federal Poverty Level. TSC and CAU groups were balanced with regard to demographics at baseline.TABLE 1Demographic Characteristics of TSC and CAU Samples at Baseline[a](#tb1fn1){ref-type="table-fn"}TABLE 1VariableTSC (n = 190)CAU (n = 179)Statisticp ValueAge, mean (SD), years70.48 (7.61)71.33 (7.91)*t*(367) = -1.050.30Male87 (45.79)79 (44.13)χ^2^ (368) = 0.100.75White164 (86.32)155 (87.08%)χ^2^(367) = 0.050.83Hispanic2 (1.05)3 (1.68)FT[b](#tb1fn2){ref-type="table-fn"}(368) = 188[b](#tb1fn2){ref-type="table-fn"}0.68Education, mean (SD), years14.84 (3.17)[b](#tb1fn2){ref-type="table-fn"}14.92 (2.90)*t*(366) = -0.240.81Income ≤ \$1,750/month66 (35.48)62 (35.03)χ^2^(362) =  0.010.93Lives alone107 (56.32)87 (48.60)χ^2^(368) = 2.200.14Currently married69 (36.32)61 (34.08)χ^2^(368) = 0.200.65[^1][^2][^3]TABLE 2Clinical Characteristics of TSC and CAU Samples at Baseline[a](#tb2fn1){ref-type="table-fn"}TABLE 2VariableTSC, n = 190CAU, n = 179Statisticp ValuePSS suicide attempt item[b](#tb2fn2){ref-type="table-fn"}28 (14.74)18 (10.06)χ^2^(368) = 1.850.17PHQ-9, item 9[c](#tb2fn3){ref-type="table-fn"}13 (6.84)5 (2.79)χ^2^(368) = 3.260.07PHQ-9 total score[d](#tb2fn4){ref-type="table-fn"}7.28 (4.90)6.75 (4.65)*t*(367) = 1.060.29GAD-7 total score[e](#tb2fn5){ref-type="table-fn"}5.25 (4.62)[f](#tb2fn6){ref-type="table-fn"}4.91 (4.31)*t*(366) = 0.720.47IADL total score [g](#tb2fn7){ref-type="table-fn"}1.14 (1.67)0.86 (1.48)[f](#tb2fn6){ref-type="table-fn"}*t*(366) = 1.710.09Loneliness[h](#tb2fn8){ref-type="table-fn"}156 (82%)140 (79%)Z(366)[i](#tb2fn9){ref-type="table-fn"} = 1.360.17Perceived burden[h](#tb2fn8){ref-type="table-fn"}59 (31%)55 (31%)Z(366)[i](#tb2fn9){ref-type="table-fn"} = 0.370.71[^4][^5][^6][^7][^8][^9][^10][^11][^12][^13]

Most participants reported only loneliness at baseline (54%) or both loneliness and perceived burden (41%), while 5% reported only perceived burden. The range of PHQ-9 scores was substantial (range 0--21 total scores). The same was true for the GAD-7 anxiety scale, with the full range of scores possible being reported (0--21). Almost 5% reported passive or active suicidal ideation in the past 2 weeks, and 12.5% reported a history of one or more lifetime suicide attempts. The average number of functional impairments reported was 1, but the full range of IADL (0--7) impairments was endorsed.

Peer companions reported an average of one in-person meeting lasting 1.75 hours (range 0--5 meetings; 0--19 hours of visiting time) per month, and two calls lasting, in total, an average of 31 minutes (range 0--6 calls; 0--3.5 hours). They engaged in a diverse array of activities, including having tea/coffee, golfing, dancing, lunches, and phone calls for planning and friendly chats.

The intent-to-treat model for our primary outcome compared TSC and CAU on severity of suicidal ideation (GSIS total score; [Table 3](#tbl0003){ref-type="table"} ). Both groups had significantly reduced suicidal ideation, but with no greater change in the peer companionship arm than CAU. Both depression (PHQ-9; *ß* = 1.01, 95% confidence interval \[CI\] = −0.02 to 2.05, p *=* 0.05) and anxiety symptom severity (GAD-7; *ß* = 1.23, 95% CI = 0.15--0.32, p *=* 0.03) showed a statistically significant time by condition interaction, with symptom decreases greater for TSC. Mean scores at baseline and 12-month follow-up ([Table 3](#tbl0003){ref-type="table"}) indicate that TSC subjects evidenced a drop of 2.33 points on the PHQ-9 and 1.55 points on the GAD-7, while CAU subjects evidenced a drop of 1.31 points on the PHQ-9 and 0.27 points on GAD-7. The percentage of subjects with scores classified as "severe" decreased by 9% and 5% for TSC (PHQ-9 and GAD-7, respectively) and 4% and 3% for CAU. Both groups improved on feelings of belonging (i.e., low loneliness), but no more so in the TSC than CAU arm. Results for INQ-Burden, however, showed a statistically significant time by condition interaction indicating greater reduction for TSC than CAU (*ß* = 0.38, 95% CI = 0.12--0.64, p *\<*0.01).TABLE 3Condition (TSC vs CAU) by Time Interaction in Intent to Treat Analyses for 12-Month Follow-Up[a](#tb3fn1){ref-type="table-fn"}TABLE 3OutcomeTSC Mean (SE)CAU Mean (SE)ß (SE)p ValueBaseline (n = 190)12 months (n = 124)Baseline (n = 179)12 months (n = 131)GSIS total score[b](#tb3fn2){ref-type="table-fn"}62.62 (3.12)57.51 (3.18)61.03 (3.22)55.59 (3.37)−0.34 (1.60)0.83PHQ-9 total score[c](#tb3fn3){ref-type="table-fn"}8.67 (0.91)6.34 (0.90)8.28 (0.91)6.96 (0.94)1.01 (0.53)0.05GAD-7 total score[d](#tb3fn4){ref-type="table-fn"}8.08 (1.02)6.56 (1.02)7.86 (1.04)7.58 (1.11)1.23 (0.55)0.03INQ -- Belonging[e](#tb3fn5){ref-type="table-fn"}5.27 (0.67)3.71 (0.69)5.00 (0.68)3.38 (0.69)−0.06 (0.39)0.89INQ -- Burden[e](#tb3fn5){ref-type="table-fn"}1.65 (0.41)1.19 (0.41)1.43 (0.42)1.34 (0.42)0.38 (0.13)\<0.01[^14][^15][^16][^17][^18][^19]

Finally, we looked at the sensitivity of the models that included a main effect of sex and a three-way interaction between time, condition, and sex to examine sex as a potential moderator. None of the models produced significant main or moderation effects for sex.

CONCLUSIONS {#sec0014}
===========

The COVID-19 pandemic and the "social distancing" it requires serve as reminders of the importance of social connections to health and of the vulnerability of older adults to their loss. TSC is the first rigorous test to our knowledge of a social connectedness intervention for older adults delivered by a community-based aging services agency. Its primary objective was to examine the impact of peer companionship on suicidal ideation and factors that place older adults at risk of becoming suicidal -- psychological indices of social connectedness, depression, and anxiety. Older adults with low social connectedness who were assigned a peer companion experienced significantly greater reductions from baseline in symptoms of depression, anxiety, and feelings that they are a burden on others than those who were not. Feelings of belonging increased and suicidal ideation decreased in both TSC and CAU groups, but there was no significant difference between them on either outcome.

Strengths of the design include use of primary care practices for subject recruitment and of Lifespan, an ASN agency comparable to others across the United States, for delivery of the peer companion intervention. ASN providers have the knowledge and skills to optimize independent functioning, quality of life, and social engagement in their clients. They also have established infrastructure for identifying and treating social disconnectedness in seniors nationwide through peer companionship and programs such as Meals-on-Wheels and Senior Nutrition Programs that provide potentially potent social supports in addition to nutrition assistance. Yet programs in the human services sector are rarely integrated with healthcare services. Findings reported here reinforce the potential benefits of engaging ASN providers as partners in integrated healthcare delivery, including for the management of common mental disorders in later life.

Limiting the study, research and Lifespan staff could not feasibly be blinded to condition. Also, the effects observed may reflect the nature of peer companionship received, including the frequency and types of contacts and the duration of exposure, and of characteristics of the peer dyad (e.g., gender, age, race matching, and shared interests). Our ability to explore these dimensions of peer companionship was limited, however. Understanding their influence on outcomes would be of value to RSVP in optimizing the peer companion program\'s impact, and warrants further research. In practice, however, peer companionship programs experience high degrees of satisfaction by both members of the dyad. Matches often last for years, evolving to close friendships. Our subjects and their companions reported becoming "like members of a family."

Although the changes we report between groups in feelings of burdensomeness, depression, and anxiety were relatively small, they were both statistically significant and clinically meaningful. The levels of depression and anxiety observed are associated with adverse consequences in older adults, and even small reductions as we found may reduce incident major affective disorders.[@bib0035] Furthermore, changes in measures of perceived burdensomeness and loneliness on the order of those observed here are clinically meaningful.[@bib0036] ^,^ [@bib0037] As a volunteer-delivered intervention, TSC has low implementation costs making wide dissemination more feasible. Even small gains over a large population of socially disconnected older people may have a large cumulative impact on health in later life.

The groups did not differ with regard to changes in feelings of belonging or severity of suicidal ideation. Given that social disconnection was an inclusion criterion for the study, voluntary participation in in-person research interviews and interim telephone contacts to sustain engagement were sources of social connection for subjects in both conditions that likely muted the findings. Also, older adults rarely report suicidal ideation and since subjects for the study were not selected on that basis, it is unsurprising that significant changes were not observed. Future studies could investigate whether subgroups of socially disconnected older adults, such as those with more severe isolation, depression, or functional impairment that limits social interaction, might benefit more from peer companionship. Other limitations include the need to replicate the findings in other ASN agencies and geographic regions, and our inability to measure benefits of the TSC intervention to subjects' physical health and functioning. Because there is such a strong association between social connectedness and physical health outcomes, one would expect to observe such benefits, most likely over a longer time frame than the 12-month duration reported here. Given that financing of a peer support intervention could be derived from cost reductions related to improved health and reduced utilization, further study of its impact on physical health, service utilization and cost are warranted.

In older adulthood men are less likely than women to endorse emotional distress and seek help for mental illness.[@bib0038] Rates of suicide death soar among men with advancing age in the United States whereas they peak in mid-life and drop in later years for women.[@bib0039] Studies of interventions to reduce suicide risk in later life have tended to show benefit for women but not men, however, underscoring the challenge of suicide prevention in this group.[@bib0040] We saw no apparent sex difference in intervention responsiveness, offering hope that peer companionship may provide benefits to both sexes.

Given the likelihood that COVID-19 and other viral pathogens will continue to threaten the well-being of older adults and require social distancing intermittently in the future, implementation of TSC using telehealth technology warrants urgent study. Research is also needed on the steps required to ensure uptake and dissemination of peer companionship interventions by the primary care sector through collaborations with aging services given that these partnerships are not widespread.[@bib0001] Because social disconnectedness has both medical and social impacts, health and aging service systems should partner to address it.
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[^1]: CAU: care as usual; SD: standard deviation; TSC: The Senior Connection intervention.

[^2]: Data are presented as number (percentage) of participants unless otherwise indicated.

[^3]: Fisher\'s Exact Test.

[^4]: CAU: care as usual; GAD-7: Generalized Anxiety Disorder, 7-item anxiety symptom scale; PHQ-9: Patient Health Questionnaire, 9-item depression symptoms scale; PSS: Paykel Suicide Scale; TSC: The Senior Connection intervention.

[^5]: Data are presented as mean (SD) unless otherwise indicated.

[^6]: ThePaykel Suicide Scale item indicates the number (percentage) in each group that endorsed one or more suicide attempts at any time in their lives.

[^7]: PHQ-9 item 9 indicates the number (percentage) in each group that endorsed that they would be better off dead or considered hurting themselves in some way at least several days in the last 2 week period.

[^8]: PHQ-9 is a 9-item measure of depressive symptoms with a range of 0--27; higher total scores indicate greater depression. Moderate severity (scores greater than 10) were reported by 29% in TSC and 23% in CAU.

[^9]: GAD-7 is a 7-item measure of anxiety symptoms with a range of 0--21; higher total scores indicate greater anxiety. Moderate severity (scores greater than 10) were reported by 16% in TSC and 14% in CAU.

[^10]: One subject had missing data.

[^11]: IADLs are measures of instrumental activities of daily living such as shopping, cooking, and using the telephone. Scores represent the number of activities for which assistance is required.

[^12]: Loneliness was assessed with the item, "In the last 2 weeks, I felt lonely," and perceived burden with the item, "In the last 2 weeks, I felt like a burden on others." For both items, a positive response was indicated by reporting "somewhat" or "very true for me," while a negative response was indicated by "not at all true for me." Values in the table represent the number and percentage with positive responses. Forty-one percent of participants endorsed both loneliness and perceived burden. Only n = 19 participants endorsed perceived burden but denied loneliness.

[^13]: Z statistic is for the Cochran-Armitage Trend Test.

[^14]: CAU: care as usual; GAD-7: Generalized Anxiety Disorder, 7-item anxiety symptom scale; GSIS: Geriatric Suicide Ideation Scale; INQ: Interpersonal Needs Questionnaire; PHQ-9: Patient Health Questionnaire, 9-item depression symptoms scale; SE: standard error; TSC: The Senior Connection intervention.

[^15]: Statistics are provided for the condition by time interaction, which indicates the presence/absence of an effect of peer companionship on outcomes. Means (SE) are adjusted for covariates in the model. Parameter estimates and p values were derived from WGEE analyses with baseline covariates (total instrumental activities of daily living impairments at baseline, presence of suicide ideation on the PHQ-9 at baseline, level of perceived burden at baseline, and lifetime suicide attempt). The variables used to determine weights for the GEE model included: perception of being burden to others, suicide ideation in the past two weeks (thoughts of better off dead or harming oneself on the PHQ-9), number of IADL impairments, and four indicators of recent suicide ideation (active ideation, considering methods, expectancy of future attempt if circumstances worsen, and perception that lack of energy is preventing an attempt) at baseline.

[^16]: The GSIS total score reflects overall suicidal ideation, with higher scores indicating more frequent and intense suicidal thoughts. Analyses (not shown) were rerun using observations that met the MAR assumption with 3-month and 6-month data in the missing model, reducing the GSIS sample size and yielding similar results.

[^17]: PHQ-9 is a 9-item measure of depressive symptoms with a range of 0--27; higher total scores indicate greater depression.

[^18]: GAD-7 is a 7-item measure of anxiety symptoms with a range of 0--21; higher total scores indicate greater anxiety.

[^19]: The Interpersonal Needs Questionnaire subscales measure lack of belonging (INQ-Belonging) and the respondent\'s perception of being a burden on others (INQ-Burden). Higher scores indicate greater distress in each interpersonal domain.
